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Art Unit: 2855 

Non-Final Rejection 

Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 6. Corrected drawing sheets in compliance with 37 CFR 1.121(d), or 
amendment to the specification to add the reference character(s) in the description in 
compliance with 37 CFR 1.121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
* form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or In public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 5, 8-10, 16, 17, 19, 20, and 22 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Yang et al (6,071,597) (hereinafter Yang). 
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a. With respect to Claim 5, Yang discloses a stress sensor comprising a first 
electrode 3,1 1 ; at least one other electrode 3,1 1 ; and a dielectric layer 2 
disposed in relation to the first and the at least one other electrode 3,1 1 , for the 
electrodes 3,1 1 to supply an electric field to the dielectric layer 2, wherein the 
dielectric layer 2 comprises a diamond-like carbon film 4 that exhibits a change in 
conductivity when exposed to an electric field at a level above a critical electric 
field and wherein the critical electric field of the diamond-like film 4 shifts under 
an applied stress (col. 7 lines 45-51, col. 13 lines 48-55, col. 14 lines 7-53). 

b. With respect to Claim 8, Yang discloses the stress sensor of claim 5, 
wherein the diamond-like carbon film is a stabilized diamond-like carbon film (col. 
2 lines 4-10, col. 5 lines 43-45, col. 6 lines 47-67). 

c. With respect to Claim 9, Yang discloses the stress sensor of claim 8, 
wherein the diamond-like carbon film is stabilized with silica (col. 2 lines 4-10, 
col. 5 lines 43-45, col. 6 lines 47-67). 

d. With respect to Claim 1 0, Yang discloses the stress sensor of claim 5, 
wherein the resistivity of the diamond-like carbon film changes from a first value 
of about 10^^ to 10^^ ohm.cm to a second value of about 10® to 10^ ohm.cm (col. 
2 lines 15-25). 

e. With respect to Claim 16, Yang discloses the stress sensor of claim 5, 
comprising a plurality of other electrodes 3 disposed onto the dielectric layer 2 to 
form an array of sensors ({Figs. 4,8,9}). 
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f. With respect to Claim 17, Yang discloses the stress sensor of claim 5, 
wherein the first electrode 3 and the at least one other electrode 3 are disposed 
laterally with respect to each other (col. 7 lines 45-51 {Rig. 4}). 

g. With respect to Claim 19, Yang discloses the stress sensor of claim 5, 
wherein at least one of the first electrode 3, 1 1 and the at least one other 
electrode 3,1 1 comprises a conductive diamond-like carbon film 4 (col. 7 lines 
45-54). 

h. . With respect to Claim 20, Yang discloses the stress sensor of claim 20, 
wherein the conductive diamond-like carbon film 4 comprises at least one metal 
introduced into a matrix of a diamond-like carbon film 4 (col. 8 lines 10-14,58-62). 

i. With respect to Claim 22, Yang discloses a stress sensor comprising a 
first electrode 3,1 1 ; at least one other electrode 3,1 1 ; and a sensing layer 2 
disposed in relation to the first and the at least one other electrode 3,1 1 , for the 
electrodes 3,1 1 to supply an electric field to the sensing layer 2, wherein the 
sensing layer 2 comprises a material 4 that exhibits a change in conductivity 
when exposed to an electric field at a level above a critical electric field and 
wherein the critical electric field of the material 4 shifts under an applied stress 
(col. 7 lines 45-51, col. 13 lines 48-55, col. 14 lines 7-53). 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto et al (US 2003/0129497) (hereinafter Yamamoto) in view of Chang et al 
(6,469,390) (hereinafter Chang). 

a. With respect to Claim 1 , Yamamoto discloses a process for measuring 
stress on a surface having an insulating coating comprising measuring resistivity 
of the coating, and determining therefrom the stress on the surface, wherein the 
coating comprises a dielectric film (pg. 7 [01 16], pg. 9 [0142]). However, 
Yamamoto does not specifically teach a silica-stabilized dielectric film. Chang 
teaches a silica-stabilized dielectric film (col. 2 lines 1-11,^45-67, col. 3 lines 1- 
30). It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify Yamamoto with the teachings of Chang to 
include a silica-stabilized dielectric film for the purpose of reducing capacitive 
coupling in the device (see Chang, col. 2 lines 1-11,45-67, col. 3 lines 1-30). 

6. Claims 6, 12-15, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yang (6,071,597) in view of Hubbard (5,797,623). 

a. With respect to Claim 6, Yang discloses the claimed invention except for 
specifically teaching the sensor operating in real-time. Hubbard teaches a 
sensor 10 operating in real-time (col. 2 lines 33-35, col. 7 lines 35-61). It would 
have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify Yang with the teachings of Hubbard to include a sensor 
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operating at real-time for the purpose of sensing the impact location and impact 
energy in real-time (see Hubbard, col. 2 lines 33-35, col. 7 lines 35-61). 

b. With respect to Claim 12, Yang discloses the claimed invention except for 
the conductivity of the film reversibly changing when exposed to the electric field. 
Hubbard teaches the conductivity of a film reversibly changing when exposed to 
an electric field (col. 3 lines 30-58). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify Yang with 
the teachings of Hubbard to include the conductivity of a film reversibly changing 
when exposed to an electric field for the purpose of performing accurate 
measurements during operation (see Hubbard, col. 3 lines 30-58). 

c. With respect to Claim 13, Yang discloses the claimed invention except for 
specifically teaching the diamond-like carbon layer disposed between the first 
electrode. and at least one other electrode. Hubbard teaches a dielectric film 
disposed between two electrodes (col. 2 line 67, col. 3 lines 1-2 {Figs. 1,2}). It 
would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Yang with the teachings of Hubbard to include a 
diamond-like carbon layer disposed between the first electrode and at least one 
other electrode for the purpose of generating an electrical output in order to 
accurately measure an impact force, strain energy, and velocity (col. 2 line 67, 
col. 3 lines 1-2). 
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c. With respect to Claim 14, Hubbard teaches a dielectric layer deposited 
onto a surface of a conductive structure being measured for stress and wherein 
an electrode comprises the conductive structure (coL 3 lines 1-42 {Figs. 1,2}). 

d. With respect to Claim 15, Hubbard teaches a conductive film deposited 
onto a surface of a non-conductive structure being measured for stress and 
wherein the film is deposited onto the conductive film and a first electrode 
comprises the conductive film deposited on the structure (col. 3 lines 1-42 {Figs. 
1,2}). 

e. With respect to Claim 23, Yang discloses a stress sensor comprising a 
first electrode 3,1 1 ; at least one other electrode 3,1 1 ; and a dielectric layer 2 
disposed in relation to the first and the at least one other electrode 3,1 1 , for the 
electrodes 3,1 1 to supply an electric field to the dielectric layer 2, wherein the 
dielectric layer 2 comprises a diamond-like carbon film 4 that exhibits a change in 
conductivity when exposed to an electric field at a level above a critical electric 
field and wherein the critical electric field of the diamond-like film 4 shifts under 
an applied stress (col. 7 lines 45-51, col. 13 lines 48-55, col. 14 lines 7-53). 
However, Yang does not specifically teach a real-time reversible change in 
conductivity when exposed to an electric field. Hubbard teaches a real-time 
reversible change in conductivity when exposed to an electric field (col. 2 lines 
33-35, col. 3 lines 30-58, col. 7 jines 35-61). It would have be^en obvious to one 
having ordinary skill in the art at the time the invention was made to modify Yang 
with the teachings of Hubbard to include a real-time reversible change in 
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conductivity when exposed to an electric field for the purpose of performing 
accurate measurements in real-time during operation (see Hubbard, col. 2 lines 
33-35, coL 3 lines 30-58, coL 7 lines 35-61). 

Allowable Subject Matter 

7. Claims 7, 11, 1 8, 21 , and 24-29 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: The reasons for the indication of allowable subject matter are based on the 
inclusion of: 

a. In Claim 7, the critical electric field comprises about 2x10^ V/cm. 

b. In Claim 1 1 , the compressive forces on the diamond-like carbon film 
lowers the value of the critical electric field and wherein tensile forces on the 
diamond-like carbon film increases the value of the critical electric field. 

c. In Claim 1 8, the electrodes are disposed laterally with respect to each 
other a distance no greater than the thickness of the diamond-like carbon film. 

d. In Claim 21 , a plurality of electrodes, wherein the diamond-like carbon film 
is deposited onto a surface of a structure being measured for stress as a 
continuous layer to serve as a sensing layer for the plurality of the electrodes, 

e. In Claim 24, the method step of determining whether the particular level of 
stress has been applied to the structure based on a change in the conductivity of 
the dielectric layer. 



Application/Control Number: 10/669,436 
Art Unit: 2855 



Pages 



Conclusion 



9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alandra Ellington whose telephone number is (571) 272- 
2178. The examiner can normally be reached on Monday - Friday, 8:30am - 5:00pm. 

11. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571) 272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 



12. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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